The roles of PCNA SUMOylation, Mms2-Ubc13 and Rad5 in translesion DNA synthesis in Saccharomyces cerevisiae.
Mms2, in concert with Ubc13 and Rad5, is responsible for polyubiquitination of replication processivity factor PCNA. This modification activates recombination-like DNA damage-avoidance mechanisms, which function in an error-free manner. Cells deprived of Mms2, Ubc13 or Rad5 exhibit mutator phenotypes as a result of the channelling of premutational DNA lesions to often error-prone translesion DNA synthesis (TLS). Here we show that Siz1-mediated PCNA SUMOylation is required for the stimulation of this TLS, despite the presence of PCNA monoubiquitination. The stimulation of spontaneous mutagenesis by Siz1 in cells carrying rad5 and/or mms2 mutations is connected with the known role of PCNA SUMOylation in the inhibition of Rad52-mediated recombination. However, following UV irradiation, Siz1 is engaged in additional, as yet undefined, mechanisms controlling genetic stability at the replication fork. We also demonstrate that in the absence of PCNA SUMOylation, Mms2-Ubc13 and Rad5 may, independently of each other, function in the stimulation of TLS. Based on this finding and on an analysis of the epistatic relationships between SIZ1, MMS2 and RAD5, with respect to UV sensitivity, we conclude that PCNA SUMOylation is responsible for the functional differences between the Mms2 and Rad5 homologues of Saccharomyces cerevisiae and Schizosaccharomyces pombe.